Abstract About 30 years ago, the first Dutch unifactorial guidelines on hypertension and hypercholesterolaemia were developed. These guidelines have been revised several times, often after publication of landmark studies on new generations of drugs. In 1978, cut-off points for pharmacological treatment of hypertension were based on diastolic blood pressure values ≥115 mmHg, and in 2000 they were lowered to >100 mmHg. From 1997 onwards, cut-off points for systolic blood pressure values >180 mmHg were introduced, which became leading. In 1987, cut-offs for hypercholesterolaemia of ≥8 mmol/l were set and from 2006 pharmacological treatment was based on a total/HDL cholesterol ratio >8. Around 2000, treatment decisions for hypertension and/or hypercholesterolaemia were no longer based on high levels of individual risk factors, but on a multifactorial approach based on total risk of cardiovascular diseases (CVD), determined by a risk function. In the 2006 multidisciplinary guideline on cardiovascular risk management, the Framingham risk tables were replaced by European SCORE risk charts. A cut-off point of 10% CVD mortality was set in the Netherlands. In 2011, this cut-off point changed to 20% fatal plus nonfatal CVD risk. Nowadays, 'the lower the risk factors, the lower the absolute risk' is the leading paradigm in CVD prevention.
Introduction
The Health Council of the Netherlands led the way on cardiovascular risk management 30 years ago by issuing advice on the treatment of hypertension [1, 2] , followed by an advice on cholesterol [3] . At almost the same time, guidelines for hypertension and cholesterol were developed by the former Institute of Health Care Improvement (CBO) in cooperation with the Netherlands Heart Foundation (NHS) [4, 5] . The Netherlands College of General Practitioners (NHG) developed guidelines specifically for general practitioners [6, 7] . In 2006, the first guideline on integrated cardiovascular risk management was released, a collaborative activity involving the CBO, NHG and NHS [8] [9] [10] . Revision of guidelines took place after 2-8 years, depending on new developments, e.g. publication of landmark studies on new generations of drugs, or inspired by publications or updates of the World Health Organisation (WHO), and American or European guidelines. In the past 30 years, eight guidelines on hypertension [1, 2, 4, 6, [11] [12] [13] [14] , seven on cholesterol [3, 5, [15] [16] [17] [18] , and two on cardiovascular risk management have been published in the Netherlands (Figs. 1, 2) [8] [9] [10] 19 ].
An historical overview is presented of Dutch guideline development on hypertension and cholesterol, lately integrated into cardiovascular risk management. Emphasis is on consensus guidelines for primary prevention, in high-risk persons without manifest cardiovascular diseases (CVD). The focus is on changes in blood pressure levels for drug treatment of hypertension, on cholesterol levels for drug treatment of hypercholesterolaemia and on the introduction of risk charts to identify persons at high risk of CVD.
Guidelines on hypertension 1978-2003
The first advice on the treatment of hypertension was published by the Health Council (1978, 1983) [1, 2] . Hypertension was defined as a diastolic blood pressure of 115 mmHg or higher. Persons with hypertension were advised to change their lifestyle and were eligible for drug treatment. Persons with blood pressure values between 100 and 115 mmHg were eligible for drug treatment, when lifestyle measures did not effectively lower blood pressure. First-choice drugs were diuretics (thiazides) and beta-blockers. These recommendations were based on the results of the Hypertension Detection and Follow-up Program from the USA [20] and the Australian therapeutic trial on mild hypertension [21] .
New insights into the risk of moderately elevated blood pressure levels [22] were the justification for the lower thresholds of drug treatment in the 1990 CBO/NHS consensus [4] and the 1991 NHG guideline [6] . Now persons with diastolic blood pressure levels exceeding 105 mmHg were eligible for drug treatment. Persons with levels between 95 and 104 mmHg were treated only when additional risk factors were present, e.g. smoking, diabetes, hypercholesterolaemia, high body mass index (BMI) or a positive family history of CVD. The presence of one additional risk factor was recommended in the CBO guideline, and two in the NHG guideline. For pharmacological treatment, four classes of drugs were available: diuretics, beta-blockers, ACE inhibitors and calcium antagonists. At that time, there was only definitive evidence that the first two classes of antihypertensives reduced CVD incidence in patients with hypertension.
In the 1990s, several meta-analyses of trials in persons with hypertension were published [23, 24] . Evidence was accumulating that treatment of systolic hypertension reduced CVD incidence, also in the elderly. The 1997 and 1999 NHG guidelines (first and second revisions) [11, 12] also proposed that persons with systolic blood pressure levels of 180 mmHg or higher were eligible for drug treatment. The scientific evidence for elevated systolic blood pressure as a CVD risk factor, the release of the WHO criteria for management of hypertension [25] and growing interest in integrated risk factor management, were reasons for the revision of the CBO guideline on high blood pressure, which was released in 2000 [13] . In the meantime, the focus on treatment of diastolic blood pressure shifted to the systolic and on total cholesterol to the ratio of total to high-density lipoprotein (HDL) cholesterol. The Framingham risk tables were introduced as a first step towards multifactorial risk management [26] . Risk assessment was based on age, sex, smoking status, systolic blood pressure, total/HDL cholesterol ratio and diabetes. Classification of those at high risk was based on a combination of elevated levels of systolic blood pressure with a high absolute risk of CVD, and on elevated serum cholesterol levels with a high absolute risk of coronary heart disease (CHD). A positive family history of CVD below age 60 was an additional risk factor and a reason to start drug treatment at a lower level of risk. The following stepwise approach for treatment of patients with an absolute risk of CVD ≥20% or hypertension (≥180 mmHg) was recommended: 1) diuretics (thiazides), 2) beta-blockers, 3) renin-angiotension system inhibitors. The first choice for diuretics was based on the Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack trial [27] . In elderly people, diuretics are most effective, with less adverse effects. The 2003 NHG guideline (third revision) [14] was based on the 2000 CBO/NHS guideline [13] .
Guidelines on high cholesterol 1987-1999
The first guidelines on serum total cholesterol were characterised by a unifactorial approach. Important evidence on the relationship between serum cholesterol and CHD mortality came from the 350,000 screenees of the Multiple Risk Factor Intervention Trial [28] . This study showed that this relationship was strong and graded. Soon thereafter, the results of the Lipid Research Clinic Trial were published on the effect of the first generation of cholesterol-lowering drugs, the bile acid sequestrant resins [29] . This trial showed a mean decrease of 8% in serum total cholesterol and 12% in low-density lipoprotein (LDL) cholesterol resulting in a 19% reduction in the incidence of CHD. These results formed the basis of the first consensus report on cholesterol in the Netherlands, published in 1987 [5] . Total cholesterol levels of at least 6.5 mmol/l were considered elevated and levels of ≥8 mmol/l strongly elevated. The cornerstone of treatment of high cholesterol levels was a healthy diet. Cholesterol-lowering medication could be considered, but prescription was restricted mainly to those with strongly elevated cholesterol levels.
Anticipating the introduction of statins, a new generation of cholesterol synthesis inhibitors, the Health Council performed a cost-effectiveness analysis in 1990 [3] . Costs per life-year gained were higher for cholestyramin than for simvastatin, and costs for both drugs were much higher than those of a cholesterol-lowering diet. The Health Council advice and the NHG 1991 guideline [7] used the same cutoff points for elevated serum cholesterol levels as recommended by the 1991 first revision of the CBO cholesterol consensus (≥8 mmol/l) [15] . Additionally, for the first time their advice on prescription of cholesterol-lowering medication depended not only on these elevated serum cholesterol levels, but also on the presence of at least one additional risk factor. Statins (simvastatin and pravastatin) became the first choice of drugs for patients with cholesterol levels above 8 mmol/l. For those with lower cholesterol levels the bile acid sequestrant resins remained first choice. At that time, it was demonstrated that statins lowered LDL-cholesterol levels by 25-35%, and could induce regression of atherosclerosis [30] . However, evidence on the effect on CHD incidence and all-cause mortality had still to be obtained.
In the mid-1990s results of important milestone studies on cholesterol treatment were published: 4S, CARE, WOSCOPS, LIPID and AFCAPS trials [31] [32] [33] . These trials showed that statins reduced CHD incidence by 25-35%. This led to revision of the CBO cholesterol consensus in 1998 [16] . The Framingham risk tables predicting 10-year CHD risk were used to identify high-risk persons. These tables were derived from the ones used by the European Societies of Cardiology, Atherosclerosis and Hypertension [34, 35] . Risk prediction was based on age, sex, smoking status, total/HDL cholesterol ratio, diabetes and hypertension. Indication for drug treatment of hypercholesterolaemia was no longer based on serum cholesterol levels alone, but also on age-specific risk scores. Age-specific cut-off points for drug treatment were formulated, based on costeffectiveness analyses. The cut-off point of 10-year CHD incidence increased from >25% at age 40 to 35-40% at age 70. In case of a positive family history of CHD at age <60, medication could already be prescribed at a 5% lower cutoff point of CHD risk. The first choice of drugs were statins. The first revision of the NHG guideline, published in 1999 [17] , was based on the 1998 CBO consensus [16] .
In 2000, the Health Council advised the Minister of Health on the indications for cholesterol treatment with statins [18] . The Council recommended to use a 'risk score of 8' as cut-off point for treatment with statins. This means that persons with a total/HDL cholesterol ratio higher than 8, or those with a ratio higher than 7 plus one additional risk factor, or a ratio of 6 with two additional risk factors (e.g. smoking and hypertension) qualified for statin treatment. The major reason not to recommend risk tables was that the Council preferred a simplified method to select high-risk persons, without the need to consult tables. Only a minority of the committee was in favour of considering costs for determining indications for cholesterol-lowering therapy. The 'risk score of 8' did not become common clinical practice.
Guidelines on cardiovascular risk management 2006-2011
In the first decade of the 21st century, the shift from unifactorial to multifactorial risk factor management was completed. In 2003, the results of the first large trial on the effects of a powerful new statin, atorvastatin, were published [36] . This statin was tested in persons with hypertension, average or below average serum cholesterol levels, and at least three additional risk factors. Atorvastatin treatment reduced major cardiovascular events by 35%, major cerebrovascular events by 48% and all-cause mortality by 15%. In 2006, the CBO and NHG released the first 'Multidisciplinary Guideline on CardioVascular Risk Management in clinical practice' [9] . In line with the European guideline on Cardiovascular Disease Prevention in Clinical Practice [37, 38] , the earlier used US Framingham risk tables were replaced by those of the European based Systematic COronary Risk Evaluation (SCORE) system (box 1) [37] . The SCORE group adapted the risk function for the Netherlands. The risk factors in the SCORE tables were the same as those in the Framingham risk tables, except for diabetes.
The introduction of the SCORE risk charts meant a change from predicting 10-year risk of CHD incidence to 10-year risk of CVD mortality. The cut-off point for identifying those who needed drug treatment for elevated blood pressure and cholesterol was a 10-year CVD mortality risk of ≥10% [9] . This was higher than the cut-off point used in the European guidelines (≥5%) [38, 39] . This higher cut-off point was based on a cost-effectiveness analysis and on preventing an increase in the work load of general practitioners. At a risk between 5% and 10%, drug treatment could be started when additional risk factors-such as clinical signs of organ damage, a positive family history of CVD <60 years, a BMI >30 kg/m 2 or a waist circumference >88 cm for women and >102 cm for men-were present. Based on cost-effectiveness, drug treatment of elevated blood pressure was started with a low dose of a diuretic and, if the targets were not reached, other classes of antihypertensive drugs could be added. Treatment of elevated serum cholesterol started with simvastatin and pravastatin. When the targets were not reached, atorvastatin was not recommended for those without CVD or type II diabetes, because of the limited evidence for an effect on CVD endpoints and on safety.
After the 2006 guideline on Cardiovascular Risk Management, results on the effectiveness of drug treatment of blood pressure and serum cholesterol cumulated exponentially, and several meta-analyses were published. The effectiveness of blood pressure-lowering drugs in the prevention of CVD was demonstrated in 27 randomised clinical trials in more than 100,000 persons with no history of CHD, all classes of antihypertensive drugs showed similar effects in reducing CVD events [40] . The benefit of statin therapy in about 70,000 persons without CVD was investigated in a meta-analysis including trials with the first generations of statins: simvastatin (HPS), lovastatin (AFCAPS/TexCAPS) and pravastatin (WOSCOPS, PROSPER, ALLHATT-LTT, MEGA), and with the more recently developed statins, atorvastatin (ASCOT-LLA, CARDS, ASPEN) and rosuvastatin (JUPITER) [41] . Major coronary events were reduced by 30%, major cerebrovascular events by 19%, and allcause mortality by 12%. However, CHD mortality was not significantly reduced.
The first revision of the multidisciplinary guideline on cardiovascular risk management was published in 2011 [19] . A shift was made from risk tables with CVD mortality to total CVD incidence. The nonfatal endpoints included were myocardial infarction, stroke and heart failure. This also meant a shift in cut-off points for high risk to ≥20%, for intermediate risk to 10-20%, and for low risk to <10%. For those at intermediate risk, one strongly and two or more moderately elevated CVD risk factors can be an indication for drug treatment. Among the strongly elevated risk factors were having at least two family members with a history of CVD below the age of 65 or at least one with a history of CVD below age 60, BMI>35 kg/m 2 and a sedentary lifestyle. The mildly elevated risk factors included having one family member with a history of CVD below age 65, BMI 30-35 kg/m 2 and less than 30 min physical activity on five or less days a week. Also diminished kidney function is considered an additional risk factor. For treatment of elevated blood pressure levels, all classes of drugs can be used, with a mild preference for diuretics in those without CVD. A stepwise approach was recommended. Based on cost-effectiveness, drug treatment of elevated serum cholesterol levels started with simvastatin. If the treatment goal of LDL ≤2.5 mmol/l is not reached, a switch to rosuvastatin, or atorvastatin is recommended.
Conclusion
Cardiovascular risk management has changed over the past 30 years from unifactorial treatment of severe hypertension (diastolic blood pressure ≥115 mmHg) and severe hypercholesterolaemia (≥8 mmol/l), to multifactorial risk factor treatment based on overall cardiovascular risk and treatment of elevated systolic blood pressure and/or serum total and HDL cholesterol levels. Nowadays, the concept that 'the lower the risk factors, the lower the absolute risk' is the leading paradigm in CVD prevention.
Box 1

SCORE risk charts
Risk charts of the SCORE (Systematic COronary Risk Evaluation) project were derived from a large database of prospective studies including over 200,000 persons in Europe. Risk equations for high-risk countries were based on data collected in cohorts from Denmark, Finland and Norway and for low-risk countries from Belgium, Italy and Spain [37] . Almost all participants in these cohorts were recruited in the 1970s and early 1980s. At the time of construction of these SCORE charts, the Netherlands was considered a high-risk country. The SCORE group adapted the risk function for the Netherlands, using the national percentage of smokers and average systolic blood pressure and serum total and HDL-cholesterol levels derived from a Dutch survey carried out between 1998 and 2001 (Regenboog project; RIVM) and using national CVD mortality statistics from 2000 (WHO mortality database).
